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498 of these reagents, nor similar combinations, are as generally useM as the nn-«v 
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accessible peroxycarboxylic acids, they do serve to illustrate the point that epoxklsx- 
ing activity is not unique to the "peracids." 

10.2.3. Subsequent Transformations of Epoxides 

Epoxides are useful synthetic intermediates and the conversion ol an alkt-JK? 
to an epoxide is often a part of a more extensive molecular transformation, h 
many instances the molecule remains at the oxidation level of the epoxide, ^; 
advantage is taken of the high reactivity of the epoxide ring to attain new fundi 
sty. These two- or three-step operations can accomplish a specific oxidative tra ' 
mation of the alkene which would be impossible or more difficult to a<.»-^ ' - 
by a single-step oxidation. We will consider some of these transformations at ?hh 
point. Scheme 10.6 provides a preview of the type of reactivity to be discussed. 

Epoxidation may be preliminary to solvolytic or nucleophilic ring opening ia 
synthetic sequences. In acidic aqueous media, epoxides are opened to gi\c 
by an and addition process. In cyclic systems, ring opening occurs to give the d s - 
diol. Base-catalyzed epoxide ring openings, in which the nucleophile provides us: 

CH 3 OH 

driving force for ring opening, usually involve breaking the bond to the 1 
substituted carbon, since this is the position most open to nucleophilic att . 
The situation in acid -catalyzed reactions is more complex. The bonding of a pr*«<» 
to the oxygen weakens the C-O bond, facilitating its rupture by weak nucleoi 
If the C-O bond is largely intact at the transition state, the nucleophile will bi 
attached to the less substituted position for the same steric reasons h > were ^ 
in the case of nucleophilic ring opening. If, on the other hand, C-0 rupture * 
nearly complete when the transition state is reached, the opposite orientation mi 
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Scheme 10.6. Muitistep Synthetic Transformations via Epoxides 

A Hpiivihiarion Folio' d b\ CudMiphilic Ring Opening 
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I). hpoxidation Followed by Rir.g Op,;rong and Eliminatioi 
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' » — C — t — 



be observed because of the greater ability of the more substituted carbon to bear 
the developing positive charge. When simple aliphatic epoxides such as propylene 



RCH-CH 2 OH 



